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$^l*e-^Otf-^ h ;/7V)^ *;Vy7 h£2 1 . 8ppmtL^^ 1 
9. 8ppm^f>22. 2 p pmCS^ t°-^(7)tffiiS C^t^, 2 1. 8 
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£ <b c i - i p p<7) i p p iztt?z&m&&$i&Lm&mik¥ 
(om^hmchfi, c i - i p p^itn^s- i ppoft&mtmc&m&ftt 

LXC 1 - i P PnmZffiT (unit cell) ^itHI"^, Mlli:J:ota 

*i:^t4^fc^?*itv^o tz?>x\ fc^ttlMSSlWK^S: < fc & 2 
^7CW*HR14 (dimensional analogy) 7^&tU;£\ il^lS H B H fflSf B lC -x * * 
v- (epitaxy) 3&q?^Ei"4 [«J1^ ; £ 1 2 0iS^^#^7^^^f 
, 102(1963)] t$tLtv^(7)T\ I<0C 1- i PPt i PPtli, ffifefO 
a Si, cttjWSfc^R .xtf ^^ry-^ffti,^ 2 ^CxWSMa 
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Lfc i P PO&||^0±K— WEfaLfcC 1 - i PP^Wl^ot^ 
£>r t^^iitv^o >r<7)^^(i, c l - i P p<7) i p P^ilf 

, C 1 - i PPWi P PO!£ H H B ±-CJ^ * * ->^;i/ (epitaxial )J5£fti"* 
fcv^<RK*^SFi-* to-Cab-So Cl-iPP^iPP^ifft:J3 
v>T, C 1 - i PPj&*v>o^$&lliL£&, Sli^Mt^-i:^ ±IB«:fc*K 

$£>K, C 1 - i PP^tt^ObWiS^tH^rft^ftMAtoKI^^fe 
C 1 - i PPO«it£f*KMfct)fc< % ltft*ifIAIJbaS$^) 
Mtt-*^ ^o, b#S^^ i P P^lg^^iSv^j^ig^rtt^^i^^v^ 

[0 0 10] 

*&"E#«bti, £*i&£i&^WK#*LfciB*, Cl-iPPli, mUtLX 
<D i P P ±t*x t'^^y^ /USS tc X o T|£ H B B £ffM L, Cl-iPP<?)iPP 
K#1-&«lM4tf>;$:«(i, m&ZtitzC 1 - i PP^tS^ i PP^ B B a t<7) 
^M^M^^^^taS^L^o fit, dO#«#&£j»te<O5S0£fc** 

& * 81 -f #J8& * tm-c § fi\ fc# »; y n tr u > nft t> * ff l v ^ fit 

[0 0 1 1 ] 

(2) ±II^(7)|SH B B 14<7)i^v^rn *{±, T-TV ^^r--f y^tt(isotacticity) 

H tc , (7) •/ n e i^ > m^offl^ K#l±?)efc K * jft 0 a k »i 

(3) 5H^M£JfciS^1£<&5e-r&, 
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(2) 13C-NMRIC-C. §I-m*S^<b&&7n \£ V > ML&m&M<r> * * 

Zti2>\£-?<D\£~? Y -yf<ry*r\ ij)Vyy h%2 1. 8ppmtL/:Kf:, 1 
9. 8ppm^t)2 2. 2 p p m Cltil) t - ^ S C*tt ^ , 2 1. 8 

p pmfcfcf-:? h y -7t1-Z> ^~^(D-mmSi<D]tm (Si/S) *no%m±, 
6 0%JJlTt*D, ^o, 2 1. 5-21. 6 p pm^t?-^ h 7^tf-5tf- 
* (mmmr) Offll^ S2^ Lfc t 4 + 2 S i/ S 2> 5 £ 1 0 

(3) 2, 1 -tfA^i^Vf fcli 1 , 3-#ALf:/niil/>#i^:io' 
< ft*^&HJJ|Mfo0*£a+ K#«U E.o^-7°nn 0 ix>#At;^i-^>f^2, 1- 

5%m±-e^^C<h 0 

£*3, *§£W^tz2>5£W%b<DmW5l*, *%m<DmMz® if &fzib<Di> (Dr- 
ab*), mmmiz&if&ummmte, $t^^Kt^^tii^v^ 
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M-e(±±iBco$p < , i$tt lto i p p \zn^&mttmm<nmm&<n*w, 
i^v^r-ry^^x^ v 9 7u y titm^wiz i p p tmm<vm^z%2> t^*.h 

ft. bift^ MiiPPt:i< m^«jt^ig-r £ d 1 1 & 19 , f«<?> 

c 1 - i p p^±(i]^^^^*l4^#-e#^^-e^^>o 

[0 0 14] 

(1) - (3) <o#i4£*-r& £o-e&& 0 

BP^>. fO^T-lliGPC (Gel Permeation Chromatography) -eiUJ^ 
L^iiTOTiMw^S, 0 0 0J^±, ^02 0 0, 0 0 O^MXh&o M 
w^5, OOOi ^/J^v^t^cji, *^£ffl^T^±^^L£||eO^)jf| 

, Mw^2oo, 0 0 0 zmz-2>m&iz&^ 7&m& j ?^tz-o£iZ'o^xizjz£% 

TO^tC&^T, Ii¥^?fMwOiilJ5, 0 0 0m±, 2 0 0, 0 0 
0*|f*a^ fffiUl^ 10, O0 0J^±, 1 5 0, 0 0 0*it, ZbK 
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ffiKli, 3 0, 0 0 0Jil±, 1 0 0, 0 0 0*St-C** o 
[0 0 15] 

T£0. 0 4wt. %^tt* h y ^nn^>Hf> 2 0 g ^tttSo 13 

5 r km* Ltztj zm^x&mmm £ ?l@ s^wptfe 

. lwt. %<Dmffl-^Wl*MWk-r2>o *7AtUTSKge 1 GMH 

-HT (30cmX4$) I tfHti&ZmM Ltz>y * - ? - Xft (W a t 

ersli) IGPC 150CVMU G P CflJScSrff 9 o LT 
t±x ^V#?llO-f > v x. * v a ># : 5 0 0 // U * 9 AfUJt : 1 3 5 °C, 

: *)V h v^nn^>-tf>, g£i : 1 . 0ml /m i n £$£ffl-*-& 0 fr=?-M<D&. 

f- u «fc ye wttft^:^ «b , ftftftN t ^T-itwM-r * 

LT(±, [ 7 ] = K-M«£l£ffiU *°'J **-V>Kl*tLt"l±, K= 1 . 3 8E 
-4. c = 0. 7 0, *°'j7 1 Dtfl/>i:WLtii, K=l. 03E-4, a = 0 
. 7 8 Srffiffl-T&o 
[0 0 16] 

*5&W K *J lfZ-7u\£\s > ££-#05HF-*5M& Cov^tii, # flHJ PI it & v > 0 

t^TO^TMMn tOJtMw/Mn^ffl^^, if $ L < !iMw/Mn< 2 
0, SfcKiJi L< liMw/Mn< 1 0, U< iiMw/Mn< 6<7)&<7> 

[0 0 17] 
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!S.H14^i^ 7"n y ? tf^i- WZ>t mm^immmitir Z> <DX\ ^^i<DM 

$ *i £ ^ft * Mffl 1" £ <7) -c h Z> o 
[0 0 18] 

1^3 5 0 - 5 0 0 m g £\ 1 0mmsSONMRfflt>7°WT\ 1^)2. 2 
hLt^O. 2ml (DM-l^mit^y ZMz-, #J-ffc£-£7^ 1 3 0°CT-7° 

9 0° , /^vx^Pi5Tim± (Tit±, *^)i&cox\s>-fej-mmm$<D7-h 

TO^O^bO|5l^(±9 9%&±X$>2> 0 5£*tt&£±»f*fc#, 13 C 

^<7)*P.I)S^<h LT1 2 5MH z^iONMR^t^ffflU 2 0 I^fWIJ^JLO 

[0 0 19] 

^-5*^y7Mi, Sl-Jl (head to tail) &&frt>%2>-fu\£l>>l&tiLm& 
p|S<7)1 0 MM*?) y 9 y K (mmmm, mmmr, rmmr, mmrr, mmr 
m, rmrr, rmrm, rrrr, rrrm, mrrm) CO ^ -f-^^lK 

<0^MSeg^-r-<T(5l— 1" mmmmt?i$il4 7'Dei/>ft£ 

t)*>, mmmr : 2 1. 5 — 21. 7ppm, rmmr I 21. 3 — 21. 5 p 
pm, mmr r : 2 1. 0 — 2 1. lppnu mmrmioWrmr r : 20. 
8-21. Oppm, rmrm:2 0. 6 - 2 0. 8 ppm, rrrr!20. 
3 — 20. 5ppm, rrrm: 20. 1 — 20. 3ppnKmrrm!19. 
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9-2 0. 1 p p mX'$>& 0 Zitt><Ds<>? y Vlzm%k-?&}£-?<Dtr$ 

^lWL^-e-^ (single peak) -Cl±fc<, ftffltiKlt- o* < 

(split pattern) £^1".! fc^v^tttt LTfl*JRfc*T "9 #35 

[0 0 2 0] 

&#:os?#£§t*:l-o 13 c -nmr^^^ h;w;r, Sl-Jllg^^'b 

rammti?tl^^>^ y KKfl* jR fcf - * O t: - * h v"?<Dfr < *;P->7 

h£2 1. 8ppmt L^t:, 19. 8ppmH22. 2 p p mK^ft* fcf 
-^^ItliSCMtl), 2 1. 8ppm«:kf-^f7yttSfe?-^Ol«[S 
l<7)Jt^ (Si/S) ^1 0%1^±, 6 0 %J2JITT*£> >K *»o, 21. 5-21. 
6 p pm&kf-* h y yt-f £ ^-^^mm^S 2 t Lttl, 4 + 2Si/S 2 
>.5T*ab*o 
[0 0 2 1 ] 

n*t-r& s \<DSkm<omm\t. 1 o 6 o %j^t-c&&^ «fs t < \t 1 

5 5 5 %mT> £ <b K«f $ L < *i 2 0 %JUJL±, 5 0 %&TX&Z> 0 
[0 0 2 2] 

^ffci^KisttaT'ne^ 4 + 2 S i/ S 2 > 5 <h p^#£ 

6 iltJ£.1~-5> £ t tf'&^X*$>&o Z<7>ffl%i£:&, Waymouth^ tC £ *) T 4 V 9 9 y 
? ~TU y 9 4 y r y 9 7\ (B I ) t £o*lt h fttdim. (#^¥ 9 - 5 1 0 7 4 5 
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m-Cab 1 ?, BI=4 + 2 [mmmm] / [mmmr] TfcmZtl&o «t 0 
KJ±, B I t±, 4 iJiJl±oyn kf 1/ >f t 7>f y ? ^ f 7 ^ rn >^ o 

(J.W.Collete et al. .Macromol. ,22,3858(1989) ;J. C.Randall 
, J. Polym.Sci.Polym.Phys. Ed. ,14,2083(1976)) 0 iRthWU^* T * 9 *f- v ? 
#Vyu^ u>(r> m&, BI = 5£££o L/;#ot, B 1=4 + 2 [mmmm 
] / [mmmr] > 5 li, U^i tl& T 4 V 37 ^ - y * ^ u y ? (O^m 

[0 0 2 3] 

^#§WSmcp*g:b& 4 + 2 Si/S2«±. ±^<7)B I k5E<£lziiffl— "Cfcv><> 
<7)<7), i5*3trta*tl&LTV^i fcri»f>, 4 + 2 Si/S2>5 tv>-9 35f^(±. 

rn^^f^i^K^li, BV^x.tL(i\ (stereospecif ic 

ity) 3m*Lfc~>-* "Tn y * & |W}B#H±iItc^i-^> d £ifc 

-W^C, ^l&Hjo^n tf U jsi^TIi, itu$o$n < ±§I4U;*£JI 

[0 0 2 4] 

:£#&Wci3^Tf±, 5< 4 + 2 Si/S2"?**Ltf&\,^ *F£ L< 5<4 
+ 2Si/S2<50. £ <btc&? $ L < (i, 6<4 + 2Si/S2<2 5t-*4 0 

S^ S 2 £^§&WS{+ (2) ■e«5eLfclEHfc'Sr*J:"9HiW»f L 
Ti±, (i) m^tt«Eofltj6tcj:oT«IHI»i-**fe, (i i) i^SfCiot 

um-r^m. (iin ^/^-«^j:oT^-t^77^^^if-5>- 1^ 

tlSo Si, S 2 ^>SJS^14 J ^, *y^-«flP«a¥ttl±, ttffli-Stt«EtcJ:o 
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[0 0 2 5] 

*o^fitt^swi<7)^n^<^Jt^oil:fn^o. o 5 %m±-c*& - 

7°nn°lx><7)M^(i, **U>afetfTO«tf>©14-»M h b&&-r2> 1, 2-#A 
-e^fi-^^75 ? #a-e^^^\ i*uc, 2, i -#A*&v*t±i, 

fpbz&^x, rmuftmm. (i) axxf (id -e^^tL^ee^miij^*^ 

j£1-& 0 CLOJ^KflSfrflfcfi (I) fcjitf (I I) oM^illif^^f *o 
ti, *mi<o7u\£v>%&fc<nmWL<o—'D-e3bZ>o ttz, — »7&«l, 3-#A 

[0 0 2 6] 

(I) 

CH 3 CH 3 CH 3 CH 3 CH 3 

— CHg-CH— CH 2 -CH-CH-CH 2 -CH 2 -CH-CH 2 -CH — 



S5#«S>£ (II) 



CH 3 CH 3 CH 3 CH 3 

-Chfe-CH— CHs-CH-CH-CHs-Chfe-CH-CHa-CH — 



tt#*3t <lll> 



CH 3 CH 3 CH 3 CH 3 



— CHg— CH— CH 2 — CH-CH 2 — CH2— CH 2 — CH 2 ~CH— CH 2 -CH — 

[0 0 2 7] 

^ok'W/# AK*H"* 2, l-ifAL^7 p nei/^i#oa^ isitf 
1, 3-#AL^L/jyntru^^*#OU^(±, TfE5£-e»t-# $ ti& 0 
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[mi] 



2,1-#A#J£ 



7 I (14.5 -18.9)/ 2 
SKCH 3 ) 



1,3-*$ASU£ 



y I (27.5 -28.0)/ 2 
2 '(CH 3 ) 



[0 0 2 8] 

sSfU 2I(x-y)li, 13 C -NMRX^ h ;Wwfev>T\ xppmHyp 

5) l (CH 3 ) = 2 1(14.5 -18.0) + 2 109-5-24.4) + J I (27.5 - 28.0)/ 2 

14. 5-18. 0 p p mizmti&m^-li, 2, 1 -J$A L/j-Zn tf U 
><7)^-f-^S<7)^*^fi*i-^) &CO-C& 19 , 19. 5-2 4. 4ppmi:iW 
1f-^(2, l, 2 -MXLtzi?u\£vy(D*^)v&(D!km^&^-?Z>i><DX*hZ>o 
ttz, 2 7. 5-2 8. 0 p pmKMft&iW^te, 1, 3 -?$ A L £ 7°n k? V s 
* CO 2 10 O ^ V y B.% \Z % 1" £ & co X $> Z> o 
[0 0 2 9] 

<vmft%f£Zft±Z^&ftmZLX^&i><Dt3§;z_btiZ>o tc\^X\ 2, 1 -!£ 
3 -^^coMMIg^^?^^^L^v^°o \zuym&fe<7)m&, ^<o 
Of£ H B B 14£1S;T LTIi, ^ i^*OjZ#»J141fi;T L^fcv> 0 

14 * Ttf £ t , # ft £ - £ tc^^T LTS>Jji£- }fM L HI ^Mo^ 

jw l «t -9 1 lx * r)i>m<D$.ttimm*±if z t , mm^mm^mT u 
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[0 0 3 0] 

*#&0J5^£5^-C(i, 2, 1 -Jf AL/j-7°n eix>#M^cfcCf 1 , 3-ifAL 
motitftW 0.05 %&±-C$>2> ri*, 2 , 1 - Jf A L £ :/n tf W >iMHto3 =t t>* 

itiftu>oit i, 3-wAKm^<i£w^mm&<7>i£mtf2, \-m 

[0 0 3 1] 

si:ov»rn, (i) m&mm<vm&^±-o~cmm-f2>jj&, a n m^ss 

KJoTWftrt*:^ ( i i i ) •ty-r-ftftKjioTiWfl-r&^rk, (iv 
) M^^TK^ftJR^iorilfOai-^^fe^Sr^fSiii^-Cg-So 2, 1 -Jf 

*«JK^K#tt«M'frJC'Rffl-t iotr^ O-C-mtcm^ Ctlitl^r 
[0 0 3 2] 

> 40HJ->f h KOffM >i:J:^^n^^fr>f^ *M'MX 
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[0 0 3 3] 

nsa-metallocene) ?W£ Lv> 0 * n -fe > & ^f§Bjo-7°n tf U 

Q (C 5 H 4 _ a R2 a ) (C 5 H 4 _ b R3 b ) MXY^$*i, ^o, Ci-*t#tt*^T 
[0 0 3 4] 

#£JS£, XjsitfYfi, ^ft-en&jfcLT, tR*. ^oy>, #H5i$:l~2 0 

o&fbfc**, &tm&. \-2o (omm^mRit^mm, m.mm. 1-20 ^mm^ 

it7KltS> Any>, 1 - 2 0 o^nyv^^tTk**, r^n^fyi 

fk***t^«*^*^^k***Sr^-ro ifc, B»i-*2«OR2i3j:yf 
/i^(±R3^-etL^tL|S^-LT4 - 1 Olf^Mlt^TU^o aMb 

-en-e^teLr, o^a^4. o ^ b ^ 4 SriSJl.1- 

[0 0 3 5] 
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^-v: 16/ 



xf;vy^>i, ^f^7xx;k>'Jl/>I, ^fJV-t-7"f^y'JW>i 
, vv'JP>S, f f 7 ^f^y y 'J 1/ >1W J: 'f IMf 11> v*?- 

yxf^y;^ l/yi, y - 7xx;WKl/^ ^f^7x 

5>^-e&& 0 ■rtubod r^i^afe* r;^'Jf>S, frJmttQ&s 

[0 0 3 6] 

n - 7*n >f V -7"u n - 7^;i/£, <i V t - 

, n-^>^-;i^, ^y^>fjvj, y?D^>f^S, ^^y^l, v^n^ 
4rv;Hfe* 7*v^36, 7xx;H, t -y 

f^7i-;H, ^y^-^^og^^tiTv^-c^ iv^fti - 2 ooltfbjc 

x-;i/|, * DDt7f;H, ^nnt*7xx^Sf ^nyv^^Ltv^ 

, ^^ryl, x^yi, 7n-fJfyS, 7F^yIf»7^3^yi, 7x 
y^y|, ^ff;i/7x/^yS, ;V7x7dryif (OT'j-^t + y 

[0 0 3 7] 

l±iiiE#2 004-301 1959 



#11 2001-255197 



^- v* : 17/ 



PS-r^^^tc^i-^^^ti, ffli;{:^Lt4~10M*ML, ^ 

K*3V>TI±, ±M— : Q (C 5 H 4 _ a R2 a ) (C 5 H 4 _bR 3 b) MXYt^ti 

^#'0, R 2 £ R3(i|fl fe*oT4^> U ^otKUv\ 
[0 0 3 8] 



0<DMbfc|t*> ^itl- 2 0, flP 3 L< (± 1 ~ 1 + TA'* 

^7? K3fe, 0, 4fiL<lil-l2W'J ^-^mibfcff^ £UR 

«f£ L<lil- 1 2 0^fg^pf^l:7kit»^££o XtYli!^ 

[0 0 3 9] 

(1) v^nn [y7f;k>'JI/> (y^n^>^yx^;i/) (2-^f-;u- 
l--r>r-*-^) v;vr?^>7A] 

(2) v^nn [y^fjVy'Jl/> ( v ? ^ — ;U) (2, 4— 

(3) v^nn [v^-f- (y7D^>^yx^) (2-^^;p- 
4-7x-;i/-l-^ >7=-'— — ^A] 

(4) v^nn [y^f;i/y'Jl/> (-> ^ n^>^ yx-;i/) (2-^^-^- 
4 -4 V7°n 1 -4 yT—fr) y^n-^A] 
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(5) yy-nn u > ( 9 - 7 V-;i/) (2, 4-v^;p 
-l--f>-x-^) v;wr7-7A] 

(6) yy-nn ( v y- n^y ? y jl.=. ;y) ( 2 -■x.-f-Jl'- 
4 - ^ 1 - 4 ;W — 7 A] 

(7) y^nn [y^f;Vy'Jl/> ( y y~ > * i/x- ;P) (2-xf;P- 
[0 0 4 0] 

(8) yy-nn [x.^p> (y * * v^x— (2 1 > 
•f*x.;v) y^a;i)A] 

(9) ytuu [j^^-uy (y^n^>^yxx^) (2, 4-v^^-;i/-l 

- -f > t-'x- y>3^-)A] 

(10) v^nn [j^^-uy (y^n^y^yx;^) (2-^^-^-4-7 
jc — 1 ->f >r*— y^nx^ A] 

(11) yy-nn [^vy (y^n^y^yx-^) (2-^^-^-4-^ 
V7°n 1 ->f >r-*xi;W) y>nxe;A] 

(12) yy-nn [ju^-uy ( 9 - 7 ^ * U - )V) (2, 4 -i? 1 - 

(13) yy-nn [x.^-]yy (y ? n<^> ? y-xxwiO (2-x.^-;u-4-^ 
l ->f >t-*— AO y>3x-)A] 

(14) yy-nn [jL-f-uy (y^n^y^yi-;k) (2-^x^-^—4-7 
xx;i^- l -^r >r-*x.;u) y^n-^A] 

[0 0 4 1 1 

(15) yy-nn [y^f ;V->'J y (y ^D/<y ^yxx;v) . (2-y<f7l/ 
f f7HFO-l-^yfXJk) yJl/3-9A] 

(16) v*nn [y7f;i/y'Jl/> (yy0^y?yX-;v) (2, 4-y 
^f^f F7t Kn-i--f y-f*x.;i/) y>3^-)A] 

(17) VfUU [y7f^y'Jl/> (y^D^V^y'X-;l.) (2~^^;U 

-4-7x^)i/rF7t Kn-l-'f y 7*— ;u) y^nx^A] 

(18) yy-nn [y^fjky'JI/y (y^n^>^yxx;v) ( 2 - y: 7^ 
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(19) v^nn [y^f;k>'JV> ( 2 - * 1 - -> ^ ? 

;V) (2, F7tKD-l-r/f-^) y>3-^7A] 

(2 0) v^nn [y^fJVy^> (v^n^>^vi^;w) (2-^^-^ 

- 4 ^ t yu- i --f >-r'^;i/) y^^ — ^A] 

(2 1) v^nn [y^ f^l/y V> (i/?us<y 9 V^—iv) {2-^)V 

- 4 -7x'-^f F9tKn-l->f >t^^;1/) y';V3-7A] 
[0 0 4 2] 

(2 2) y'^on [jc^-p> (y^n/^^yx-^) (2-^f^fh7k 
K n — l — f > t*— ;u) y)ka-7A] 

(2 3) v^nn [ju^uy {i/ ? w<y ? (2, 4-v^^^t" 

I^7tKo-l-Ofx;i/) y>3-W] 

(2 4) V?uu [^uy (-> * n^<> ^ v^— ;u) (2-^^;u-4-7 
^ — ;i/-r h 9 Kn— l — >f >t*^;v) — ^ A] 

(2 5) v^nn [ju^-uy (->?n^>^yx^) (2-^^-4-^ 
V7°n kf;l/-f F7tKn-l - >t-*— ;i0 y>3->^A] 

(2 6) ¥?uu [z-^-vy --7 )V*]/~)\<) (2, 4-y7fJVfh7 
t Kn-l-^>f-;i/) y;U3--7A] 

(2 7) v^nn {z-^-vy (y ? ? yi-^) (2-^^-;u-4-^ 
-^l/x h7tKn-l-^f — ;u) y>nx7A] 

(2 8) y^nn [ju^-uy (i, ? w<y ? Vz-—)V) (2 a -y 
xxjvf h7t Kn-l--f > t^— ;v) y ;v =r — A] 

[0 0 4 3] 

[0 0 4 4] 
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o 

[it 2] 

A 1 X 

Q / (1) 

\ 2 ^ \ 
A Y 

M^2I^ : f-^^-*!>T?FM^tL7t 7 - 1 OMOM^-lt^^L, Q(i, 2o« 
5 JI3IKffi^£tt*offill^*«i: Mfi, J^»!#^4|£^£>jltff*i 

LfcjfcSRJK^ ^nr^JR^, &ffc*k**, 7;^^7^ »vr>it§Ht 

Tkmm, mm^mt^mm, amttmiumm, vy^mtfcmm. 

[0 0 4 5] 

il#l - 20, 4fiL<(il-l 5^1fc7K#*£W&-<h^T*§& 0 ^Jx.(f 
, n-^n^S, ^V7°ne;H, n-r^X, t- 

^ HJ7x^;i/*;Hi>M WW s> *l -6 0 

±m<7)Rit7kmmm\-<7)w&mt Lxiz, r^m. mm. mm. 

y^f^7^7^|, y7i-;V7t^7^i, y7x-^7| 
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[0 0 4 6] 

^nu7x-;H, ^nne7x^ji/I, ^DDt7f^i, h'j7;v 
[0 0 4 7] 

^LTti^oa^^lS^L, 5MSS02^^^-i6-C7~ 1 Ol^i^^i 

[6. 3. 0] --7 >t-*#-;i^ ^f)V-t*y?o- [6. 3. 0] - 
ryyy-ijsDV^ xfjKlfy^n- [6. 3. 0] - >7 > x# -7^^- 
)\s-\£is?U- [6. 3. 0] --7>T"'^-^*, ^f^7x-il/-lfy^D- 

[6. 3. 0] --7>t-'^7— xfji/7x-^-lfy^n- [6. 3. 0] 
-+>y^ri]~ ^ v 7 kf v ^ n - [6. 3. 0] - *7 >7*# — 

**f-iy-\£Z/9u- [6. 3. 0] -*7>-Ti] V^=-)Vm, ^f^7x^ 
)V-\£i/?u- [6. 3. 0] -^yTii xf;V7xx;i/-t*y^ 
tf- [6. 3. 0] - V >f* yX-iH, jKy^nif^-lfy^D- [ 
6. 3. 0] -7>f*yxx^i > kfv?n- [7. 3. 0] - Kt^xwI/^ 
&t^-<7)t§ If > ? o - [7. 3. 0] - Kf* yx-^iS^Wiift 
, tfv^n- [8. 3. 0] - HJ T-'^xi;i/^^^>e<7)if##, fcfv^n- [8 
. 3 . 0 ] - h 'J -TiJ yxxjUS^^) M# # & £Wflf:£ *i& 0 
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^uyy t7km& & t&m irbtiZo 

[0 0 4 8] 

Rlifcv*^ fO^tLt, (a) 1-2 0, «fiL<t±l- 

l 2 <&2fli<Dj&tfbMS264 fcii^ny^ft&fbfcaiak *#WKf±, Tfr^vy 

Dy^D7HV>l, (b) y'J U^mt tzli* 'J 3y'J ( c ) 

1-20, Sfi t < 1 ~ 1 2 <7)^t7K^i7^(i^ny>^^b7K# 
l*Hliatft^y'Jl//|i/:(it'j3y^>i, (d) Yfr<V> 

(e) -2 ^(Dmtim^tz^uY^^tmtimm^m. 

[0 0 4 9] 

Mfi, ji^#:^4^^^ii(^tL^31##m^i : -^^L, ^i:(if^>, v 
^7 — *7 A#«£t7 btl&fiK ffii L < 14, y^ni'yAl (4y N "7 

m*7Ts-t 0 ±m(D&mt7kmm ^&if& %k.mm± , ati-20, t < (4 1 

-12-C&&0 ;^if>^m TK^i 1 , iim^T-> y«^-^*> >fV7f^I 
[0 0 5 0] 

(2 9) y^nn [ y * y 'J 1/ y (->^n/^^j?x-^) (2, 4-y 
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^f^-4H-l-7Xl/-Jl/) ] 

(3 0) yy*nn [yVf^y'JUV ( 2 - ^ 1 - y * n-^> 9 yi— 

)V) (2, 4-y7f^-4H-l-rx>-^) ] A7-^A 
(3 1) V>7UU [y^f ;Vy'J l/> ( y ^ * y Ji— ;U) 

— 4 - 7x-il/-4 H — 1 -7Xl/-;i/) ] y\-7^-7A 

(3 2) yy*nn [y7f^y'JU> (y^n^v^yx;^) (2-^;u 

- 4 ->f V 7°n kT;U- 4 H- 1 -7Xl/-;v) ] /Ny-^A 

(3 3) yy-nn [y^^;i/y»;V> (2-xf jV-l-y^n^V^yX- 
;V) (2, 4-y^f;l/-4H-l-7Xl/x^) ] A7x-)A 
(3 4) y^nn [y^f;k>'ji/> ( 9 U — )V) (2, A-Vff- 

)V- 4 H- 1 -yXV=-)V) ] ^7-7A 

(3 5) y^nn [y^f^y^'/ (y^n^>?yxx^) (2--x^;w 
;k-4H - 1 - yXl/Xji/) ] ;n7-7A 

(3 6) y?nn [y7f ;i/y'J l/> (2-^ff-l-y^n^y^yxx 
(2-xf;H4-^f^-4H-l-7Xl/x;l/) ] A7-7A 

(3 7) yy" no [y>f^y'JU> (~> * * y .x .=.;!✓) (2-J^;i/ 

-4-7xx;i/-4H - 1 -7Xl/-;i/) ] A7-7A 

(3 8) yynn [y7f;k>'Jk> (y^D^>?yxx^) (2-x^;u 
-4-^7 "7°n 4 H — 1 -7Xl/x;i/) ] ^7-7^ 

(3 9) y^nn [y7f;i/y'Jl/> ( 9 - "7 (2-^-^^-4 
-^f^-4H- 1 -7Xl/x;i/) ] ^7-7A 

(4 0) yy- on [y y: ^;i^> 'J P > (2, 3 - y ^ *-;!/- 1 - y ^ 9 
yxx^) (2-xf-;v-4-^f;u-4H-l-7X'l/^;i/) ] A7X7A 

[0 0 5 1] 

(4 1) yy-nn [jL-f-^y (y ^ > ? y (2, 4-y^f;v- 

4H-l-7Xl/-^) ] /N7X7A 

(4 2) y^on [xf i/> (2 -^i^- 1 -yy-n^>y*y\x^;u) (2 
, 4-y7f^-4H-l-7Xl/x;v) ] ;\7X7A 
(4 3) yy-nn [x^y (y^n/<>^yx-ji/) (2-^^-^-4-7 
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x-^-4H-l-7Xl/^^) ] ^7--)A 
(4 4) v^on [ju^-^y {?y?us<y f? — {2 - ff-)l<- A - 4 
V "7° n k: ;l/ — 4 H — 1 - 7X1/-J1/) ] /^7-')A 

(4 5) Vtuu ( 2 - 1 - v ^ > ? v.i\x^) (2 

, 4 -y7f ;l^-4 H — 1 - 7X1/-^) ] >\7 — U 

(4 6) y?uu ( 9 - -7 Pxwi^) (2, 4-y7f^-4H 

-l-7X'l/-;v) ] ^7-^7A 

(4 7) v^nn [st^-uy {i/ ^ u^<y 9 y^-=-)V) (2-xf^-4-^ 
f^-4H-l-7XU-^) ] A7-->A 

(4 8) v^nn [jl?-u> ( 2 - ^ 1 - v * y 9 V .xxwl/) (2 

-xf;i/-4-^f ;V-4H- 1-7X1/-JV) ] ^7-7A 

[0 0 5 2] 

(4 9) v^DD [y^fJl/v'Jl/> (2->fJI'-l-yi'D'?V^yX- 
)V) (2-xf;i/-4-7xx;l.-4H-l-7Xl/x;p) ] yx^-^A 

(5 0) v^DD [y^f^y'Jyy ( 2 - ^ f/V- 1 - y ^ D^> ^ y xx 
)V) (2 4 -4 7 7°n fcf 4 H- 1 -TX]y=-)V) ] ys^-^A 

(5 1) V?uu [ji^-uy (9 -7 — (2-3-f-)V- 4- ff-)V 

- 4 H- 1 -7X'l/-^) ] y^jx^A 

(5 2) v^nn [x.^-vy (9 -7 u -)V) (2 )V - A - 4 7 y" 
o tf ;i/ — 4 H — 1 -7Xyx;l/) ] ;\7X7A 

(5 3) v^nn [ v ^ -> >J V y ( v ? ? yji^;w) (2- n -7° 

n II/-4H - 1 — TX Ixxv;i/) ] yN^-^A 

(5 4) v^nn [y'^f jl/y'J l/> (v^ * v^xwP) (2-^77° 

otf;V— 4 — — 4 H — 1 - 7XUx;l/) ] }\~7 — 7 U 

(5 5) v^nn [y^f;by'Jl/7 ( v ? ? >^x:;u) (2- n -^ 

f^-4-^f^-4H-l-7X>^jl/) ] A7x^?A 

(5 6) y?uu [y^WJU^ (2-^fiHl-y^n^y^yx- 
(2 - n -7°n Vf;i/- 4 —* 4 H- 1 -7X1/-M ] ^7x7^ 

(5 7) v^nn [y^f^y'Jl/7 ( 2 - ^ *f-)V- 1 - y ^ u^y 9 yi — 
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)V) (2-^V7"Dll^-4-^f JV-4H-l-7Xl/-^) ] ^-7 — *7U 
(5 8) y'^DD [y^fjk>^> ( 2 - ^ *f-)V- 1 - y y" y- y* x.x. 

(2-n-7f;U-4-^f ;u-4H-l-7Xl/-;l/) ] /^-^A 
[0 0 5 3] 

(5 9) yy"nn [V*7-)V'sWy (vy* y- yx\-;i/) (2, 4, 8 

-h'J^f;v-4H-l-7Xl/^;l/) ] A7-^A 

(6 0) yy-nn [y^W »j lx> (y y- n^y y- y.x.i;v) (2, 4, 6 
-b'J^f;V-4H-l-7Xl/-;i/) ] A7-^7A 

(6 1) yy nn [y^f jVy'Jl/> (y y n^> y- yjc^i;i/) (2, 4, 7 
— h'J^f ^-4H - 1-7XI/-J1/) ] yN~7^^A 

(6 2) yy-nn [y^f;Py'JVy ( y * n^y y- yx^;u) (2, 4-y 
^f;v-6-Y7 7'nt>-4H-l-7Xl/^^) ] yNyx^A 

(6 3) yy nn [y p< f^y >j > (y y- n^y y- y.x.^;i/) (2, 4-y 
^f^-7-fV7°nif^-4H-l-7Xl/^il') ] ^7-7A 

(6 4) yy nn [y y: if-^y 'j p > (y^n^y^yi^^) (2, 4-y 
* "f-)V— 8—4 V~fu \£)V — 4 H — 1 — 7 X\s~)V) ] A7-7A 

(6 5) y^nn [y^f^y')y> ( y y- u^<y 9 V -X-;w) (2, 4-y 
6 -if ;y- 4 H - 1 - 7X>-;u) ] ;\~y — ^ U 

(6 6) yy-nn [y y: ^;Vy 'J > (yyn^y^y'xz^) (2, 4-y 
jl/-7-xf;k-4H-l-7Xl/-^) ] />7-7A 

(6 7) yy-nn [y7f^y'Jl/> ( v y" n^ V 9 yx.— ;w) (2, 4-y 
il/-8-xf J1/-4H - 1 - 7XI/-J1/) ] ^7-7A 

[0 0 5 4] 

(6 8) yy-nn { [y (? uu J. ^- )V) y (yy n^y^yxxji/ 

) (2, 4 - y'^f f-4 H - 1 -7XI/XJ1/) I /N7X7A 

(6 9) yy-nn | [y (4-?nn7x^) y>Jy>] (yy-n^yy- 
yx-^) (2, 4-y7f^-4H - 1 - 7Xl/xjl/) | 

(7 0) yy-nn [ y ^ V > (y y n^i y y- y ^ - ;u) (2, 4-y 
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[0 0 5 5] 

(7 1) v^nn {^ ? u^y 9 (2, 4- 

y7f JV-4H - 1 - TXlz-jL') ] 
(7 2) *J9UU [y^f;^';^l/> ( 2 - 1 - v ? u^y ^ v.x 

— ;w) (2, 4-y^fH/-4H-l-7Xl/-;i/) ] a7--^A 

(7 3) v^ao [y^fW^l/> (2, 3 - v r * 1 - v 9 > 

(2, 4-yVf;V-4H-l-7Xl/^;i/) ] ^7-->i 

(7 4) i/fuu [i/*^f-)VY)V < Vy ( 9 -7 V — )V) (2, 
fiV-4H-l-7Xy^M ] y\?^«7A 

(7 5) y?uu [y^f;K;Kl/> ( v ? 9 yx^;p) (2-^^ 

;i/-4-^f^-4H-l-7XV-;p) ] 

(7 6) v^nn [v p< ^-)VY)V < V y {i/ ? w<y *? (2-n- 
~7°u iV-4H - 1 - 7Xl/-;i/) ] ^7- 

(7 7) v^no [is *^-)VY)i<^vy (v^o^>^v^-^) (2-^V 
■7°n 4 H- 1 -TXl/^;l/) ] s\7 — 7& 

(7 8) v^nn [i? * ^ )Vf )V v y ( ^ v^- ;v) (2-n- 
7f;i/-4-^f^-4H- 1 -7X1/- ;l/) ] A7-7A 

(7 9) v^nn [y7W;v^y (2-^f^-i->^n^y^yx 
(2-xf;v-4-^f;V-4H-l-7Xl/x;y) ] A7X7A 

(8 0) v^nn [y^f;^>i/> (2, 3 -v^ 1 - v ? 

?yxx^) (2-xf;V-4-^f;i/-4H-l-7Xl/x;v) ] a7x^a 

(8 1) v^nn [s^^u^/i/* !✓> (9 -7 (2-^)V- 
4-^f ^-4H-l-7Xl/x;v) ] A7-7A 

(8 2) v^no [«^fW$l/> (2-^f^-l-y^D^y^yx 

— ;w) (2-n-7nt';P-4-^f;>-4H-l-7Xl/x;y) ] /\y^.^A 
(8 3) y?uu {y t^f-iVY^X Vy (2, 3 - v ^ 1 - v * > 

9V^-^-)V) (2 - n -7°n \£)V- 4 4 H- 1 -TXV=-)V) ] y>~7 

(8 4) y>7UU [i?^fW5l/>' (9 --7;]/* (2-n-7°n 

ffilE#2 004-301 1959 
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tf;v- 4 —t^f-n/— 4 H- l -rxi/- ;v) ] /n-7^^a 

[0 0 5 6 J 

(8 5) ~J?uu [V^f/l/y'Jl/V (3 - h V 1 - 

(2, 4 - y^f^-4H - 1 -7Xk-;V) ] jsy=.^A 
(8 6) Vtuu [y^fjk>^> (3-h'J>fA'-> , J^-l-*>^n^ 
^^yx- (2-xf^-4-^f;i'-4H-l-7Xk^^) ] A7-^ 

(8 7) v^nn [i/ *?-)VY)V^V> (S-h'J^f^.y'J^-l-v^n 
^>?yx^^) (2, 4-y^f^-4H-l-7Xl/^^) ] /n7--)A 

(8 8) v*nn [^^fW5 1/> (3 - f 'J^f ^y'J^- 1 - y^n 
^>^yxx;v) (2-if;i/-4->f;i/-4H-l-7Xl/x^) ] a7x 

[0 0 5 7] 

(8 9) y'7'n^ [y7f^y'JI/> (v ? ^ yxx^) (2, 4-v 

^f^-4H-l-7Xl/x;P) ] y^7-•>A 

(9 0) v^n^e [y^f^y'jl/> (2 1 —i/puiy*?*;*.— 
)V) (2, 4-y^f;V-4H-l-7Xl/x^) ] A7^-)A 

(9 1) y'7n{ [y>f fy'j U> (2, 3 - 1 - * 

v\x^;i/) (2, 4-y7f^-4H-l-7X^x;|/) ] 

(92) yVDt [y^f^y'Jl/> -7 V ~)V) (2, 4-y^f 
4 H- 1 -7Xl/x )V) ] 

[0 0 5 8] 

(93) y3-K [y^fil/y'Jk> (y^D^y^yX-^) (2, 4-v 
^fJV-4H-l-7Xl/xjl/) ] A7X7A 

(9 4) y'3-K [y^f^y'Jl/y ( 2 - ^ *f-)V- 1 - y ? ? yxx 

rtO (2, 4-y^f;P-4H-l-7Xyx;i/) ] ^7x-)A 

(95) y3-K [y>fJl'y | Jk> (2, 3-y7f ^-l-y7n^y^ 
^jcr.^) (2, 4-y^f ^-4H - 1 - 7Xl/x^) ] /n? — ^A 

(96) y3-K [y^f^y'JI/> -7 )Vjrl>=.)\,) (2, 4-y7f 
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;v-4H-l-7X'l/^;v) ] /Nyr.<7A 
[0 0 5 9] 

(9 7) V^f-fr [y^if-;]/y 'J (y* o^> ^ (2, 4-y 

iV-4H - 1 -7X1/-J1/) ] /\?~>5A 

(9 8) y'^f ^ [y^WJl/> (2-^fJl"l-y^D/^^yi; 
/P) (2, 4-y^f;V-4H-l-7XU-;l.) ] A7-^A 

(9 9) y^fJl' [y7f^y'Jl/> (2, 3 - y^ 1 - y * n^y ? 

yi-^) (2, 4-y7f^-4H-l-7X^^;v) ] ^7--!?A 

(100) y^f;i/ [y^f;Vy'JI/> (9-7;^l/-;v) (2, 
f^-4H-l-7XV-;i/) ] ;n7--)A 

[0 0 6 0] 

(10 1) y t K'J F [y^WJl/> (y^n^y^yx-;p) (2, 4 
-y7f^-4H-l-7Xl/-iV) ] A7- -7 A 

(10 2) yH K'J K [^WJl/> (2 -^^l'- 1 -y^n^y ?y 
(2, 4-y^f ^-4H - 1 - 7X1/-^) ] ;\7-7 A 

(103) yt K'J F [yVf^y'Jl/y (2, 3-y^f^-l-y^D^ 
>^v^-;i/) (2, 4-y7f^-4H-l-7Xl/-;i/) ] A7--i/A 

(10 4) yt K'J K [v^^-^v'Jl^> ( 9 - y W~;U) (2, 4-v 
^f^-4H- 1 ] 

[0 0 6 1 ] 

(105) If* (y^f^7^ K) ['^WJI/> (->? ^ v-^- 

JP) (2, 4-y7f^-4H-l-7XV-^) ] a7^7A 

(10 6) ifX (y^;i/T^ K) [y^f;i/y'Jl/> ( 2 - ^ 1 - y 

?n^y ?y^— ;W) (2, 4-y^f ^-4H - 1 - 7X>x;i/) ] A7-7 

(10 7) feT* (y^f ;P7< K) [y^f^y'JW> (2, 3-y^f-^- 
l-y?n^v^yx-jp) (2, 4-y7f^-4H-l-7Xl/-^) ] /\ 
"7 — "7 A 

(108) kfX (y>f ;l/7^ K) [y>WJl/> (9-7^tl/-^) 
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(2, ^-4H - 1 -7Xl/-;v) ] /^^-7A 

[0 0 6 2 ] 

(10 9) ^7xMy [vV^^v'Jl^ (v^n^>^ (2 
, 4-y^f^-4H-l-7Xl/^) ] 

(110) t:'7;7xyJry [y7f;^>^> ( 2 - * 1 - v ^ > 

(2, 4-y^f;i/-4H-l-7Xl/-;i/) ] ^7->yA 

(111) ^7x^y [y^f^y'JUV (2, 3-^V^^-l-v^ 
n^>^^,x-;i/) (2, 4-y^f;v-4H-l-7Xl/^;v) ] ^7-^A 

(112) t'77x/^ry [y^;Vy'JP> ( 9 - "7 ;W) (2, 4 
-y7f^-4H-l-7Xl/-;V) ] /^^A 

[0 0 6 3] 

(113) \£7<* 9>7,)V7 4 [y^ffy'Jl'^ (v^n^o^vir. 
(2, 4-y^f^-4H - 1 - 7Xl/-;l/) ] y^^A 

(114) tfXp< ? >7;V7 -T -f h [v^-f-^v 1 ; P> (2 -t^f-fr- 1 -v 
^D^>^yx-;v) (2, 4-y>fJl/-4H-l-7Xl/-;V) ] A7->) 

(115) \£X*9>Xfry 4±Y [v^f-^v'jl^V (2, 3-v^^^- 
1 -~>?n^^? vje.-;I/) (2, 4->^f^-4H-l-7Xl/-;v) ] ^ 
"7 — "7 A 

(116) IfX^ * >x;l/"7 -f -J- h [y^fJI/y'Jl/y ( 9 - "7 fr* V — )V) 
(2, 4-y>f^-4H-l-7XU-;v) ] ^7-<yA 

[0 0 6 4] 

(117) t:'7 h'J7;ktny ^>>;;y7^tf [y^f^y'J l/> ( -> ^ n 
^>^v^-;i^) (2, 4-y^f;l'-4H-l-7XU-^) ] ^7--)^ 

(118) t*7h'j7^tn^^y7;V7^ff [y^f;l/y'J P> (2-^ 
■f-rt'- 1 - u^yf? vjc— (2, 4 - y^f ;v-4 H - 1 - 7Xl/^;i/ 
) ] /N7^7A 

(119) if* h 'J ^ ? >x;l^-7 * ± h [y^f^y'Jl/y (2, 3 
- 1 - n^>? (2, 4-y^f^-4H-l-7X 
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(12 0) \£7s \ U 7)V*U* 9 >7;U7 -f h [y^f^y'Jl/^ (9-7 
)V*\s-)V) (2, 4-y^f^-4H-l-7Xl/-;v) ] 
[0 0 6 5] 

(12 1) t"7;- p - h;i/x>x^7^t h [y^.f;l/y'J lx> (->^n^> 
^vi-;W) (2, ^-4H-1-7X>-;V) ] ^7^->A 

(12 2) kf;*-p- MWc>;*/P-7 >f h [y7f;Vy'Jl/> (2-yt^-^ 
-l->?D/^^yx^) (2, 4-y^f^-4H-l-7Xl/-^) ] 

(12 3) a- p -M^>X^7^th [y7fJVy'Jk> (2, 3-v 
1 ->-^n^>* vji-;W) (2, 4-y^f;v-4H-l-7Xl/- 
] ^7-7A 

(12 4) \£3,-v-Y)V^>7,)V7 J -)rY [y^f^y'Jk> (9-"7;i/* 
U^;W) (2, 4-y>f;V-4H-l-7Xl/^^) ] ^7-7A 
[0 0 6 6] 

(12 5) y'^nn [y^f^y'Jl/y (1-4 y^—fr) (2, 4-v^ 
)V — A H — 1 - 7Xl/-;v) ] 

(12 6) v*nn [yVf;VyVV> ( 2 - y< 1 - >f >r'— n/) (2 

, 4-yVf ;V-4H - 1 - 7XU-;!/) ] 

(12 7) i/?uu [y^f;Vy'Jl/> ( l ->f >7*-;i/) (2-J^;W-4 
-^f;v-4H-l-7X>x;v) ] ;n7-7A 

(12 8) *J9uu [y^f^y'Jl/> (2— — 1— r*"— ;v) (2 
-xf^-4-^f;K4H-l-7Xl/-;l') ] ^7-7A 

(12 9) v'7Dt [y^f^y'Jl/^ (l-^^x-^) (2, 
)V- 4 H- 1 -7X1/-M ] ^7-7A 

(130) y*7o^ [y^fJVy'Jl/> ^-l-^>f^) (2 

, 4-yVf;i/-4H-l-7Xl/-;l/) ] A7-7A 

(13 1) ->7nt [y7f^y'Jl/> ( 1 -'f >t*— (2 -^^-^-4 
->f^-4H- 1 -7XU^^) ] ^7-7A 
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(13 2) [y^f;Vy'JI/> ( 2 - ^ 1 - A > T-)\<) (2 

-xf ;i/-4-ptf ;V-4H - 1-7X1/^;!/) ] y^—^A 
[0 0 6 7] 

(13 3) v 3 — K [y^f;Vy'Jl/> ( 1 >-f's=.)]/) (2, 4-y^f 
^ — 4 H — \ —T XV^-)V) ] /\ -7x1 -7 A 

(13 4) y3-K [yVf;i/y'JU> ( 2 - ^ 1 - >f > T"*-^) (2 

, 4-y>(f;l/-4H-l-7XV-iV) ] 

(135) y'3-K [y^f^y'jl/V ( 1 — >f > t*— ;V) (2-^.^;V-4 
-^f ^-4H - 1 -7XU-;v) ] /^xx^A 

(136) y*3-K [y7fJPy'Jl/> ;P-l-^>f-;i/) (2 
-xf ^-4-^f;i/-4H - 1 - 7Xl/-;i/) ] 

(137) [^f^y'J ( 1 ->f >t*— ;W) (2, 
^-4H-l-7Xl/-;l/) ] /n^^-^a 

(138) *J**f-fr [isxf-n'i' 1 ) vy (2 l ->f >x^-;w) (2 

, 4-y^f il^-4 H — 1 - 7XI/-J1/) ] /n-7xx<7A 

(139) y^f-^ [y^f^y'Jl/^ (l->f^f*— ^) (2--^;w-4 
-^f^-4H-l-7Xy-;l/) ] ^"7 — -^A 

(14 0) V^ s f-)V [y^f;Vy'Jl/y ( 2 - ^ 1 - >f >t"*-^) (2 

-if;i/-4-^f;i/-4H-l-7X*U-;l/) ] U 
[0 0 6 8] 

(14 1) v^nn [v>^;nv 'J (y^n^>?yx-;i.) (2, 4- 
yVf^-4H-5, 6, 7, 8 -f h 7 t Kn - 1 - 7Xl/-;v) ] ^7->> 
A 

(14 2) i??uu [y^f;vy')l/y (2-^f^-l-y^n^y^yx 
-;i/) (2, 4 -y'^fJV - 4 H- 5, 6, 7, 8-f^7t F0-I-7XI/ 
— ;]/) ] ^7Xr)A 

(14 3) yyDD [y^f;Vy'Jy> ( 2 - ^ •f'/l'- 1 - A > T"*— ;i/) (2 
, 4-y^f^-4H-5, 6, 7, 8 - -f h 9 Kn - 1 - TX U — ;u) ] ^ 
•7 — ^ A 
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(14 4) v^nn [y^f^y'j > ( 9 - 7 ;v ^- 1^ — )V) (2, 4-v^ 
f^-4H-5, 6, 7, 8-ff7liKn-l-7X^;v) ] ^7^^A 

(14 5) vy-nn [v ^ -f-^v V V y ( v */ > ^ yx- ;i/) (2-^n 
n>f^-4-^f;i/-4H-l-7Xl/-il/) ] a7- 

(14 6) v^nn [y7f jVyUl/> ( ? v'jc— (2-*^ 
^-4-^nn^f;i/-4H-l-TXl/-;i/) ] 

[0 0 6 9] 

^!§B^<7)#t4^*-t-^-7 0 o tf l^M£"#4>*liiK:*±, ±12;* *n-t>ftfc$j|<z)* 
ti, ijlCy^nn [v^^v'JI^ ( v ^ 9 i?x.=.)V) (2, 4-v 

^-4H - 1 - 7Xl/x;i/) ] A7x^A^f^iL<, MCliy^on 

[y7f;W5l/> (y^n^>^y'x;^) (2, 4-y>f^-4H-l 
-7X1/-^) ] A7-^A^y^nn [y7f^y'Jl/> (2-^^;U-l- 
^>7^-;l/) (2, 4->7f;V-4H - 1 -7X1/-^) ] / n "7 .=. ^ A fcjf jg 

[0 0 7 0] 

*5&93£i5V»-t\ B&tt«t Ltlt (1) t«7;Kx^At + Mb^, ( 
teffc-S^ (3) ^^gL (4) ^»£*&<>f *>£&te«Wfc#fttrt: 

in, (iii), (iv) "emzti&ik&mtmfbtiZo 
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[0 0 7 1 ] 
[ft 3] 



Al-f-O— Al-V' 
4/ ^ I >p 



O — At 



✓ 




(HI) 




Al — O — B — O 



Al 



(IV) 



[0 0 7 2] 

-itt (i i) &£zf (i i i) •emzti&it&ViH*, Tfr<;**r>ti>w 

ttSo h 'j 7;v^^7jv^ — * a tiktfrh'&hixh, y fJV7;v? y *-9->\ 
xf;i,7;Hy^t>, ^^7^^^^ 7 , f^7;v^y ; 'rt>, -TV 
yf;v7^5y^t>, (b) z:fl^<^ h t;i/^t^t;p ^ a hTKt^^lf 
^ ^-;i/j.^-;i/T;v ^ y Jr-^>, ^fiV7f^7^^yJrt>, y^wy 
yyf;v7;K y *y->^&mf hit& 0 z.tih<D*p -eta, ^w^^y+t 
y^-;W v7f^7;v^ y Lw g _t|fi<7)T;i^ y ^t^fi, & 

& K W«-*- -6 - t £ & o 
[0 0 7 3] 

(IV) tr^^tL^jt^^, -liOh'J7W7^<-H;Ai/; 

f±— mm&±<D h >; t^u^t;^ a TIE— ^ (v) "C^$*l*t;i/4t 
wnvi^io : 1-1 : 1 (^e;Wt) oRt&Kj: 19^^^ fc**-e#* 0 — 
ft^: (V) *K R5{i, R*»l-10, «FiL<l±^*»:l-6 0^b!K*5il 
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lit 4] 



R 5 -B(OH) 2 



(V) 



[0 0 7 4] 

*#WK(±, WTOI^RSM, (a) h'J^f^7;K--> 

A^Wn>i<0 2 : IcoRCd^i, (b) MJ^V7f^7JK^W^ 
fWo>|«2 : l&j£tK (c) h^fji/7;^-^a^vyf^ 
r;i/^ -^a <!: ^^;i^#o >gt<7) 1 : 1 : l»> (d) Hj^;i/T;i^- 
txfi^'D 2 I 1 Rj£t7> (e) Y')^T)l<T)\/^-<y^t7T)V 

ftn>m<D2 I lS»^<h^^tf^^<i:^-e#^>o 

[0 0 7 5] 

ifz, (2) «##S^i:K^LT, M;53*£ * Tft > \zmSkir £ - t im 



— (VI) ^ Kli*ft>IK"*ot, #lx.(£> i] Uii Tit 

[0 0 7 6] 

^l/^-^A, y^D^ h 'J Ji— ^ > X - ^ A „ h- 'J JL-f-;UT>^e— 

a, h e;ur A, h 'J fTfrT y^=-^ A, n, N-yVf;V7 

^.y^^A, v"7°n £°;ut>^— ^ A, vv^ n^^r v;i/7 A, f'J7 



[ft 5] 



[K] n l2] 



n- 



(VI) 
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mJ*>, Jry, i^W^^y, yx.u^t^^, 

[0 0 7 7] 

±fs<7)-H&5*: (vi) z(i, 7-*>j&5^&^ m&<kmikwn%kZ 

„ (a) fF77x^;i/*')| 1 f F7^fX (3, 4, 5-F'J7^tn7x^ 
*>7Sf, tY?*?, 13, 5-fcf* (h'J7^tn^f;i/) 7 ^ — M *-7 
ft, fh7^ 13, 5-v (t-y^-^) -7oi^;i/| *»7^ r^n 
>^7i^D7i^) **7||^ (b) rh77x-^7;^-')A 1 x b 7 
*X (3, 4, 5-PJ7^07x-;l/) 7iK^7A, f F7+7v |3, 5 

-tr* ( h y )v*u •? 7;i^--7A, t F7+7, |3, 5- 

v (t— ^■f-fl') 7x-;H 7^?--7A, (^>^7;i-^-n7i- 

[0 0 7 8] 

1feOjLfWtKt£-tl£ LT, (c) x h 77x-;i/A''J -7 A, f f7^X (3, 
4, 5-f'J7;i/tn7x-;i/) 7)''J7A, T-h^^r* |3, 5-£'^ ( h 'J -7 
;w;tn^;i/) 7x^;H ^'j^A, |3, 5-v (t-7'f-;v) 7 

^^)l<\ 77"'J*7A N f-h^Jr^ (^-/?7iVt07x^) ^'J?Af, ( d ) 
f f77x-ii/'j>, f F7^7 (^>HHn7x-^) 'J (e) t 

h77x-J^|, f h7 + 7 7J^n7 Kft^, (f) 

77x^^7>f^>, f^7^7 (^>^7^tn7x-;i/) T>f-^&>^, 
(g) TiJtfU— K -7 ^r^^' V— K Kr-'77^l/— K f^DDf 

[0 0 7 9] 
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LTli, ff *o#fl*<7|tfb£-%, il^oy^j^f, 1M4WJ^$*i 
, ^<7)JM$faj£ LT(i^Ofb£-« s W hftho -t&t>*>, (a) MJ7x-^ 
*>7#, MJ* (3, 5-v7;utn7x^;i/) *^if, b 'J x 
n-7^^.;i.) *^*^o«i*^*fb£-tk (b) iaftr^^A, JMbr^ 
^-<>a n a-Mbr;^-^. iM.ik~?v^~>'y^^ %Vc^y^"y^7 a, a -Mb 

AW K^^r h\ fait'??* v-^A^/f Knt^fy 

v y ^ a 7 ;v n + v Kf w tJR a n y >^b^> (c) r;i^^-, 

[0 0 8 0] 

>SL CdCl 2 I, Cd I 2 M^OH^<7)|S H H H |#it^^-t-^>f ^>M B a H 14fb^ 
®l&*m7ji-t2>Zbtf-C&2> 0 Mrfom-te. a-Zr (HAs0 4 ) • H 2 0, a 
-Zr(HP0 4 ) 2 , «-Zr (KP0 4 ) • 3H 2 0, «-Ti(HP0 4 ) 2 , a- 
Ti(HAs04)2 ' H 2 0. a - S n (H P 04)2 • H 2 0 > y-Zr(HP0 4 )2 
, 7-Ti(HP0 4 ) 2 , y -T i (NH 4 P0 4 ) 2 ' H 2 0^<7)#jffi#«O|g H B H tt^ 

[0 0 8 1 J 
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[0 0 8 21 

K MMf7^b, y>bnt^h, K bfi b%f<DX* ? ? J 

, 1^7-*° K £-J&x-*7-r b75^lf«btL^o 
[0 0 8 3] 

oiifflv^uv^ mm, mm, Mfc«j:^^ifeii>yi/:(±, l i 

CK NaCl, KC 1 , CaCl2>MgCl2> L i 2 S O4, M g S 0 4 , 
Z n S0 4 , T i (S0 4 )2> Z r (S0 4 ) 2 , A 1 2 ( S 0 4 ) 3 ^<7)lMIM3a^ ; Jfo 

rt±, m^tt^<7)«t4fg<7)®-c\ (4) OT-^^^i<^t>Mttitt 
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[0 0 8 4] 

^£fflv>T*> «fcv\, IOi -? &^$|T;l^ AlRl m Z 3 _ m ( 
R J (i, 1 - 2 0 <0j9HL7Klt*, Zfi, tK^, ^n^>, T^rj* 

o 

7^^-^7A, F'J'fV7f^7JK- 1 )AfWf'J7H^7^^ , )A, i 
f:liyif;V7;^-')A ; Ey ^n^-T K\ yxf;i/7;v^-)Ax h^y 
<7)Any>^L<li7^n^ytt7;K;i/7;Kx^A > i/cii, yxf;P7 

[0 0 8 5] 

^ r )v ^ =. >y a ^t^^^mm \z-£^xnhfrz>-h\ z (omm^m k^x 
k (i , Mza*» ?> ffiffl -r * <o j» & <d m xno<D 

[0 0 8 6] 
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**>£*te«#tffc#8K if:iiit^-fis*ffli^^ii, mtem&frig 

htz 0 , if^JlJ&^O . 0001-10 mm o 1 , ftf 3: L < ii 0 . 001- 
5mmo 1 ~C$>V), &]&l&fr-C$>Z>&&T < Mt^WO - 10, 0 0 0 
mmo 1 , L< liO. 01-10 Ommo 1 ii:-5J:^ &C|£;£1~'I> CI t iz X 

•K &&is&%t'(D&'ctkf-m%:f£mmt>tL2> 0 ttz, m&&mi&fr*e>M&&. 

mt&MJ&frx*&2>ftmT )V ^ Mk&yo*¥<DT )V < AOJOK^ibF l : 0 
- 1, 0 0 0, 0 0 0, ffiKli, 1 : 0. 1-100, OOO^^^J:^: 

[0 0 8 7] 

COJ: -9 KLTf#P>*l£fl*&i±, n-^>^>, n-^-?9> 

: o-io, o o o x o \z^-h<D^mt L^ 0 

[0 0 8 8] 
[0 0 8 9] 

^f&H^^i3tt-2)7 0 nb 0 P>(7)fi-g-s:fi>{i, -7°o/n->, n-r^>, ^fV77> 
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Srff^^t^-ei-So "Tfcfr*), m-^fiSfiilS- 2 0t^P> 1 5 0°C, £pf L 
< iiO°C^<b 1 0 0°C, fi£-EE7jfi> 0. lMPa^t>100MPa,jfiL< 
fi> 0. 3MPa^?)10MPa, ?f)i:fJL<li, 0. 5MPa^«b4MP 
a, m^B#K(i, 0. I^fKI^c, 1 01$ Hk SFiL<«i, 0. 3 H#BIj&»S> 7R$W 

[0 0 9 0] 

#3&93Ki3v>TU\ tfrSSLrt: «fc n l^MiWTiMw^S 0 0 0 
J2Lt, 2 0 0, 0 0 O^ifO^HH-t^^^^o i^#<D^iiIt:ii, 

[0 0 9 1 ] 

^ffiitaiffl <£> > ^ /W^^SRJK^ »C & kf — ^ SrllSO L. m m m m $ ft 
Z>s0 9y VlzmmZtlZ \Z-?<D\£-Z h y -7°^^- 5*^y7F*2 1. 8p 
pmtL^i:, 19. 8ppmri*<b2 2. 2 p p mH^tL-5> t: - * <r>mMW. S 
21. 8ppra^e-^ b7^tt-2>e-^^f»Si<?)Jt$ (Si/ 
S)75 ? 10%J^±, 6 0%J^T-e^>^ ^ 2 1. 5-21. 6ppm£fcf- 
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* h yy°t-rh\d-^<Dmm^s 2 t Ltzt^, 4 + 2 si/s 2 >5 zm%.2*t 

[0 0 9 2] 

, 4 yT-)vm*?T Xu-frm* t^M&WZm- zmtL^Z^tsHkM* *n-t 

±L^-r^ 0 isu, 4 -fin, ^mtjizitmw^^wi&mzmxir&z tux 

[0 0 9 3] 

SMC, *#§^H^v^T(±, #14 (3) -rm^i"^ J: d t:ynei/>#A, BP 
*>2, l-}fA. 1, 3 -#AL^7°nn°l^>#»#:n^c?<fi«^iiJ#fico 
»^$iH®-t-^>^^^o fie^IiJWiiO^HT-t Ltii, (a) ^ ? n 
*><Dm&. (b) ^tt^OttS, (c) (d) m&frtl, (e) 7X 

[0 0 9 4] 

tLtli, n-^>?>, n-^^>, n-^-7°^>, n-*?9>, n-7* 



thlE#2 004-301 1959 



#11 2001-255197 



^-v: 42/ 



^.y-\fy, JrvP>, v^n^Jr-y-> N y J- )V v y n ^ y 

, y^f^y^ n^Jr-^>(7) J; ^ &#Htzkltil. y-nn*;i^ N IMt^l^^ 

[0 0 9 5] 

* ^vy • y°u\£\yy^m.^W, z-^f-vy - 

7r >*S-£#:, 7°ntfl/> • 7r * 7 ^ > ^m^^W 

[0 0 9 6] 

l^o mmufe^%?^mmi*%^^K iffltt^tiLtso-i 5o°c, %h\z 

^a<7)7jyi^ffl-eg^o 

[0 0 9 7] 

- ^ ? RTitg-e&& 0 ^77 HEftCIv^^t/v-o *W0<!: Ltli, *7 
tU7^ J: O f -e<7)iE7Ktf> &£>tni^y * V7^ yyiuv^y 

ffifiE# 2004-301 1959 
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^-v: 43/ 



?^>M, 3 2 -^yr-yum, 2 - 2 -^yy-yzLW. 2 

-^*-tyr.m^tfmft>n&o z\ti^<Dn^. vp^>WiLv^ itz. 
ztit><D^; * 1/7 i y "JU )^^ym<D^M^}, f<7)*;i/^y^S(7) 

[0 0 9 8] 

^m(oy°u\£]yym.^^^(Dm^^"7y hmiLmbtitzv?? Mtt 
vmmmfrh^htfmFn, m^tmrnm^y^-m^^M^, zh\z 

[0 0 9 91 

u\£vy^\**m-ftL, mmzfcm.Ltzmz&<7)mmiziz, mmmm, vk^tt 
nmm, m^m^m^mzx^x, mmzm^ir&zttfx^&o 

l±lliE#2 004-301 1959 



mm 2001-255197 



^-v! 44/ 



[0 10 0] 

[^WJ] 

ixr^mmmRiftm^nz^xm^^m^. • ttt^uj^ti^^ii^^f 
%rxn^\ mmi*. *^a5->-7" cms- 4 a) -emzKL^tc, 

[0101] 

(1) ^nkfi/^M^o^*o«!l5gHov>T<±, r^^liw 

(2) 7'n k? W ^m^Olitl jftti, D u P o n t ftimfrVTi'X-T A T A 2 0 
0 0 fcftffi It, &T<D?jmxj£tbtzo 

»5-10mg) ^ 2 0 0 °C-e 3 5MWBtfgf£. 1 0 °C/m i n O&Jg-C 

3 otJi-cisiiaL^n, lor/mi n-r-2 o ovixmm-f&z tKX Qflft 

(3) lf B 1ffttEt(i> J I S K 5 4 0 0 iznm.2tir\<>Z>mnB&tii<r> 
[0102] 
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[HJfefll 1 ] 

(i) Vtuu [yVf;l/y'Jl/> (v^n/^>^>/jn^;i/) (2, 
^-4H - 1 - 7XI/-JL-] 

( i ) - i get£T-£-/& 

2-^f^7X>> (4. 0 1 g) ^fh7HKn77> (5 6ml) 
f (1. 14mol/l) 24. 8ml tiTLfc, StTi^T^, T-f 

^f^y'JiVy^D'J K (3 4. Oml, 0. 2 8 0 m o 1 ) Of h 9 Kn 
yy>mm. (1 4 OmL) izvp^< OiTL^o f8T**T^ r^/U^L 
"C 3 R#|I88M$ L MET KJ&flEfc «t t^fcRJfctf) v >f^v 'J ;v v y- n >; K * 
@*L/: 0 tb7tK077> (8 0ml) ZMtLX 0 r * "CtffW U ->y*n« 
>*^-^f HJ «7A (2. lmol/1, 26. 9ml, 56. 5 mm 

o i) *ifc*t;:?rru «T*m£, isti 2mmmwLtz 0 mwrnrm. * 
&*nix., v-x-f ;vx-f ^r-g^ti-^-fb^^lfttULTto imMt«Svy 
^vvA-e^Tict^^ teH-r-sitjcj: Y) mmi\tLT-<Dmtu^ntzo n- 

^im:J:i:J:^ gtfJOgEfiT- (6. 2 9g) ^«$7 9%tW:o 
[0 10 3] 
(i) -2 

( i ) - 1 ftfcBE&T (6. 29g) l7tK077> (100m 

1) K*#fl?U T^X/UCTOtCitiPLfco ^Cl^[s|SJgT% n-7'f^'J 
f7AOn-^t^$ (1. 56mo 1/1, 28. 4ml) ^o< 
OSTFLfco 7^f7/U^(if U3^t#l, 

S*Lfco 9*^»«b<ife»aEJC hil/x> (60ml) £Jn - 78tC 

i$£PL£o - 7 8rtc<%iPL^^-7^^Af h5^ny K (7. 17g 

) <d h;uai> (14 0ml) &ftj£&#>o < 0^*0 Lfc 0 <t»£(ir 
LttWL^c fMTt> Slc**G3 7'J-; ^fflKHU: 0 7'J 
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^mhflfz 0 Z\<D%^<Df^^h, (18 0m 1X30) 

( 2 0 m 1 x 5 HI) X~mmffifr L fclfe, *BET-e*&* $ - iz X *) „ § m t 
t^y^nn [y^f jk>'ji/> ( -> 7 ? v ji^;v) (2, 4-vV^-;i/ 
-4H-1-7XI/-;!/] (2. 9 0 g) (IR$2 5%) 0 

iH-NMR (CDC1 3 ): d 0. 85 (s, 3H), 0.86 (s, 3H), 1.47 (d, J = 7. 1 Hz, 3H), 
2.25 (s, 3H), 3.42-3.52 (m, 1H), 5.42 (dd, J = 4.7, 10.1 Hz, 1H), 5.80-5 
.85 (m, 2H), 5.90-5.95 (m, 1H), 6.16-6.20 (m, 2H), 6.65 (d, J = 11. 4H), 
6.80-6.85 (m, 1H), 6.98-7.02 (m, 1H) C 

[0 10 4] 

( i i ) ^±m,m<Dit^m 

1 , 0 0 0ml &Jg-77*nH, Mt&Tfc (110ml) , SKvnv^A • 
7*«I» (2 2. 2 g) fciOTSU (1 8. 2 g) £$MKU mWTiZfemZ-t 
fz 0 -oMt:, TlTIEOafifi*^*'; off h (7K^t^tt« ;^>^^SL 
16. 7g) £5Hft£-tf\ 2^fWtT10 01Ci^SU 10 0tt?2 

itlLt-^x y h^-**EJRL/io HURLt^-^ 1 , 0 0 0ml «"7^ 
JKJfi* (5 0 0ml) KTfflg^V-ffcU »«*frofco 

^JIL, ^I^^^eynt^ff (13. 3 g) SrWfco 
[0 10 5] 

( i i i ) m& 

^Sfeflll (i i) "C^btlfzit^^M^^^^ Ui-J h (0. 4 4g) h 
iJxf;U7;V^-^A^)b;l/X>^t (0. 4mmol/ml, 2. 0ml) 
^ffl-ClNFM«#Lfeo C«ICF^^ (8ml) fciJUx., 

7'1- U7'J-il=9 9mgfe±/ral) i&tz 0 

%\\<D79X3iZ, IV- • T^Vtt^ h 'J >f yyf^7^5-")A (0. 11 
4mmo 1) £3«U C ;t'f<b *lfctt±* 7 V - (3. 8ml) 
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001 ( i) -2-e&h*itznfo (6. 0 2m g, 11. 4//mol) WF^x 

i*i#»2 >; -y ^-oifjgw^:^- h * i^-tw^ (75 

0ml) , h'J^V7*f^7iK-^A (1. 9mmol) & X ZffflLifcrfti tf ]✓ 
> (18 0ml) S:|XLt, Ifit, ifSUIliX^'J-^^IiAL, 6 0 °C 

[0 10 6] 

GPCCi^Mw: 1 1 0, OOOo 

13 C - N M R iZX & M - mm&fr h & & e 1/ > ^.fi^H^ (7)^f;H^ 
SURT-tCfi^f * tT-^ : S SiOJt^= 3 6. 4 (%) , 4 + 2Si/ 

S 2 =8. 8 

13C-NMRKJ: •) 8W5c L^7°n tf p >#AK*J--f & 2 , 1 -}f AOjrb^ : 
0. 6 1 (%) , 13c-NMRtc«t ijSOSEL^^yne^^ifA^i-* 1, 3 
-*f AOJt^ : 0. 6 3 (%) o 

- ^s^t HiUo Dsczwmi-tztzz^ wm%u&£-? it mm 

O fZo 

[0 10 7] 

( i v ) M4f¥ flfi 

H*&^ 1 ( i i i ) c, tifz -fuMv yM&tt-Z: , 1ST h > $ 

c: >i ti# <b n h >mm * , b v >r a m « is^tt v y n e ^ > m a 

&*Tfi: 6. 7 g/ m 2) % 9 0t;t30MIL^ ^JSS*Lfc&JR«>?& 
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[0 10 8] 

[^Ijfeffll 2 ] 
(1) 

fi£-0#O^]±£ 0. 7 MP at- 5eKfitf#U M£"Cf#£> fifcsKU ££M 
0iRL£Wti, H«U1 (i i i) trafllULTm^Srfi 1 ^, ynei/>l^ 
#2 3. 2 gZntZo 

GPC(a-i.Mw : 1 1 0, 0 0 0o 

1 3c-NMRK«fc£^-Jl*££-j&*<b&£7'n t: V > ^.fiililf (5^> ^ fJPjO^ 
SRS^^fi^-tilf-^ : Sti^-T*SiOJtsp=4 1. l (96), 4 + 2S1/ 
S2=9. 0 

13C-NMRUJ: <0 WmLfziky'u *l U >W 2, 1 -JfAOJt^ : 

0. 52 (%) „ 13c-NMRH«t ^ L^^r7°n \zU>W At:*ttl» 1 , 3 
-#AoJt*£ : 0. 6 1 (%) o 

[0 10 9] 

(2) tf i^^m^oteTfc^ >wm& 

iBftth Jft#18|0ov^^T->^^H-JERjc&SSft , U, h^^> (2 0 0ml 
) «fc tmifeM 2 (1) X^h-Kifz-fu^vym.^ (2 0g) ^*Px., W^rt 
^It^tlftL, 1 2 5 0 Ctc#SL£ 0 #ffl^, * 0 >-7°£fflv>T, a^crl^ 
-i >B.<7) h (0. lg/ml) is il/fy^ 5. JK^t + y h ^-x. 

>?#iS (0. 0 1 5g/ml) 6B#ratt*&U 
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W t . %Xfr<otZo 

■1 Z -e# t, *lfc#t;fc-7 1/ 4 ^iftt^n fcf 1/ 1 5 g K h >W£ > 1 3 5 

1/ >m^#<7) io w t . Lfco 
10 1 1 0] 

(3) «7 0 n eix^m^O^M 
;i/T^n-;l^ftM£MKL7ck<7)) HI&M 2 (2) X^h^tz^i^ V 4 
~5 g/ m2<h Lfco ^::«fr^2 5ri:tlWIL/:li 

>K7^-v-ti:t8 0t:, 30 ftm$m £ -tt/zo ^v>t\ -r co$m& £ 2 5 °c 

i:t 1 Bfr H mm$-e/c^, h t LXTf) ;w-K'J 

m<nmikmz®i&L, 7* - vti yy'A^{zxmm^yi--x^m.m^^. 

12-13#t^^J:^:llL 50-60gC*S 
«fc 7 Hflftfl&^U -t-7^>K7^^-^i:tl 0 01C, 3 0:fr|iBM£ft^t£ 
mKu^*ftBi±*<, n»!i2 (2) xnhihtzm^v^ ymM 
ifioMtcwLt, mtifz^m^mLx^fzo ztz^ 

[0111] 

[Jfcttfll 1 ] 

(1) v^nn |i, l' l/>lf^ [2--x-^-^-4- (2- 

7^to-4-t:'7x^iJ^) -4H-7Xl/-;V] | A7-7^©7-tr^(7) 
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2 - 7)\s*u- 4 -rn*tT7i-;l/ (6 . 35g, 2 5. 3 mm o 1 ) £ 
, y-if^x-r^ (5 0ml) b-A^> (5 0ml) O^M^C^ 
L, t-Zf^'Jf -)AOn-^>^>?§iR (3 3ml, 5 0. 6 mm o 1 , 1 
. 54N) £- 7 8ttj|TLfco - 1 0 TCC 2 R$ffl0t& U £<Oi&iSK 2 
f-;UTXlx> (3. 55g, 22. 8mmol) ZMz., Mt?2 B#IH«#Lfc 
o n-^+h> (3 0ml) £ftPx., ±8*£^# >-r--> 3 V-C|£*Lfco $ 

> (30ml) F7tKo77> (40ml) £2jnx.£o ^^T\ N-^-f- 
;l/^^^V*-^ (5 0ml) t^fi^nDyr/ (1. 4ml, 11. 
4mmo 1) £iP;L, ISJtML, MfiT 1 nWHtifr Lfco ^riaSt 

vpt-f-^v'; l/>lf^. (2-^f-;P-4- (2-7^to-4-t*7x- 
;v) -1, 4-vt K07Xl/>) (8. 3 g) sWbftfco 

[0 112] 

±fB-Cf#$>*ifcffl£j£&* v\x.^;u.x.-f-^ (3 0ml) Ki#^U - 
7 Or^n-T^Wj^AOn-^"^^^ (1 4. 9ml, 2 2. 8mm 
o 1, 1. 5 3N) fcflTFU ffc*£#i&L-C\ iiftt-^Lfc, 

(2 0 0ml) -Srjpx., -70tUitiPL, Mffc^? - * A (3. 6 
g, 1 1. 4 mmo 1) £}JQx., f&*K#fiU gj&T? 4 B#^«# Lfc„ %h 
tifz^yV-frb. mJ±T^±*$ft(DmmZ'g£;L, yxf^x-f^ (5 0m 
1) £#Px., #f)*i^7'J-^«jiLfc 0 *j3-*f-frx.-7')1> (5ml X 2) „ 
x.9 (1 5m 1 X2) , n-^^r-^y (1 0m 1 X2) Xffifrlr&t, v 

9uu |l, 1' -y7f^y'Jl/>a [ 2 -3-^-)V- A - (2-"7;V^n- 
4-k'7x-'J^) -4H-7Xl/-;v] f "7 — A <D 9 -fc ^ • * V?I-g^ ( 
4. 5 3 g, 2%) 7H#*>ft£o f#«b*Lfc9-fe^ • > Vii^i»*lH- 

NMRfMLfcg*, 7-b^76. 6%, ^V#2 3. 4%<7>fa&%lX'$>2> 

ZZX-&btifz?-t< - (4. 5 g) ^v^nn^^> (3 5ml 



ttlliEtf 2004-301 1959 



#11 2001-255197 



^-v: 51/ 



) KMffiL, *EE*«*T (1 0 0W) £ffiv*Tll$mftJ!aitLfco iETCM 
£@*U #£>*i£@#:H (2 5ml) ty^nn^> (11ml) 

^l§ H H H «tii Lfc„ f#^*l^lS H H H £tftj®LT, (5ml) t? 2 0ife 

jf-U «JETK*1-4 t (1. 7 9g) Wb*i£ 0 

[0 113] 

( 2 ) ^±»ofb^Ma 

5 0 0 m 1 Mitt* 5 5. 8 5 gfc»3 2. 7 0g&J:a ? * 

iiCJf^As. o i g*inx.-c«flJL7t^ *>*';n^->r h (-fomtmm 

: *?§ X ? * >f h ) 5 1. 65g ttmu L, ^fiLtltTC 1 4 0 ^Wffil 
Lfc„ Mia* 3 0 0ml «rlnix.ri8l3litaL/i^ Mia* 6 OOml KSttJdtfr 

hfttzn'gm* i o ott^iL, ^^i^sii^a^^^'; h£i#£ 

o 

£ ^-et#<btL7^^J:y f ^ia^a^> ; E'J hi. 0 5 g£ 1 0 0m 1 

*Jg7?X3K$iURU WET, 2 0 0U"2»M^/c o CtiC, h 
>Jxf^7;V^-^AObJVx^i (0. 5mmol/ml) ffliltT 
-C4. OraliUDLt, MUX* 3 0 frKfc2-£fz&, h ^ 3 0 m 1 "C 2 E^fe 

[0 114] 

(3) ^mm& 

tttimi (2) -C&CytLtzX?*)- (»HT9 14. 2mgM) 

•M V7*to7 to X h;l^>M (0. 5mmol/ml, 0. 5m 
1) ££nx., Jt»Jl (1) t*#IL/;y^nn |i, i' 

v'jl^kfX [ 2 4 - (2 -7^tn- 4 -If U ;V) -4H- 

TXlx — ;w] | "7 — A CD 7 -b ^ #:<7) h ;l/^>v#?& (3. Ommo 1/ml, 
9 . 2ml) frUDx., £ifi-C 1 fl#H*# U ftft&X 7'1- £?#7*c 0 

2*) y?-<DmmmwjZ:*-h?is-7iz, mummr. h;u>4 0mu 
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±mnm^f)-^A^mxLfz 0 »Ti:7 j Dt^>i i. o g mu 3 

£.0-/nh»^-/U ffiMMifO. 5MP a T~ 2 HJinffiSm L^:f»li* 
[0 115] 

(4) it'D 

■CStftL, -^v^T\ 2 5 r-e^-ftyn t'l/>7 5 0 g ^AL/:„ h »; >f V 7*7- 
;V7;U^ -^A(Ob;Ux>?|f (0. 1 mm o 1 /m 1 , 5. 0ml)^|^?SJg 
-CJEA&, 7 0tit#fiL^, 7ft5?t£, ^ffi«f<7)7fc*»iJt-e0. 2mo 1%C 
«fc -9 tCjJDx.^. 70°Ct\ _h|E (3) ■CW^>*L^fltfi^tt«*3 0. 0 
mgix., m^^r^^L/Zo 1 B#W&, ^S£i><7>7 0 n tf lx > v U m£-£ 

[0 116] 

GPCK<fc£Mw : 1 1 0, 0 0 0 o 

13 C - N M R Hi 2> 01 - Jlsg^ t> & h -f n kf U > J|iffi*BUH5<a ^ 7 /HfeOflt 
IIfCS3|5tse-^ : SH*ti"-2>Si<7)Jt^>9 9. 9 (%) ffe<0 

? Kcffi*i-* ^-zmztAst^hm-ttfr-Dtzo 

13c-NMRH«t OfflfcLfc^ntfl^JfAK**-*-* 2, 1 -jf AOi« : 
0. 11 (%) o 

13C-NMRKJ: «5eL£-£7'n^w^#AK*J^£ 1 , 3 -#AOjfc?£ : 
0. 17 (%) o 

* Y V ? uu^y^y\z £ hm&m&ftmttfi'otzt l 2 Ott^'J 

Ltzo DSC SrxW^UTt - K£ fcT - * \t 1 5 6 . 5 °C \z& 

mZiitzo 
[0 117] 

(5) m&sm 
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[0 118] 

[Jrb^M 2 ] 

( 1 ) @#tt&J£5><?>«& 

iSJStK v>t';K ^*P=» -f ;i/ lOO'Jy * -OSJ&Sf 
, Mg (OEt) 2 : 30mo 1 >X^X\ T i (OB u) tt&A, 

tzMg (OEt) 2*< ? )'7^^->^AWtLt, Ti (OBu) 4 /Mg = 0. 6 

lflU^ s ^/SU:o 1 3 9rT3B#WRJfc$-£fc|fe, 1 3 CCCPIfiLt, 
Me Si (OPh) 3 <7) h)l<x.ymWL*. 3fcKtt&A,£5Mg (OEt) 2 c t 3 ^" 7 ^ 
* v^-MCitLT, Me S i (OPh) 3/Mg = 0. 6 7 K&&<fc 
^Kife&DLfco &*5, Ht*fflv^;h^x>iii, 7. 8kgT^o/: 0 » 
Tlfe, 1 3 0 < C-C2l$fflR&$"£, -eom> MS^fiU Si (OE t) 4 £ 
iiDLfCc Si (OEt) 4<7)?a»(±, ^tt^/fMg (OEt) 2 '4 3 ^^^ 
^y^AWat, Si (OEt) 4 /Mg = 0. 0 5 6 (*^Jt) t%Z>£o 

[0 119] 

^iC, Wfcflfcafc^&KitLT, •7$ r *v*A«JK7&*, 0. 5 8 (mo 1 
/L-TOL) tc*4«t"9tw % F;i/x> (TOL) Sr^JJDLfco SfcK, "7* A' 
(DEP) & x ^feCft^/iMg (OEt) 2 ^^^^y^(:j»t 
LT> DEP/Mg = 0. 10 (*;Wfc) KteZXiKmaLtZo ftbtitzm 
5l#tt#a#Lft**t>- 1 0°CU<£iPU T i C 1 4 £ 2B#H»WtT?i 
TLTJ^-j|«*||fco T i C l 4 fi, 5fet:ft^^Mg (OEt) 2 C I :1 ?> 

vnv^A^U, TiCl 4 /Mg = 4. 0 (*;i/Jt) C^^i^CL/: 
oTiCl 4 i£«7f&> 1#L^^0. 5 TVm inT»15ti t#?SL, 
|W|zajtT»lB#P^^#L^ 0 #:v>T\ SC/0. 5°C/m i nt-5 0°Cf "CI^U 
HSJg"ClR#P4Jfitf$L*:o S«bK, lt/mi n-ei 1 8°C2-C#^U IBJiSjK 
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[0 12 0] 

o £33, T i C U(±, 5fcKtt^fc'Mg (OE t) 2^^* *> * A IZM LX 
, TiC 1 4 /Mg (OE t) 2=5. 0 (*;Wfc) t^^<t^:Lf: 0 h 
TiCUiSA*, 2. 0 (mol/L-TOL) J: 9 HHS L 

7^0 -^^v -£«#l&t^#su 1 1 sr-ciBfp^s^To^o R)S 

[0121] 

(2) H#ttfltJ£53-tf>*B.3 

10 0mlftt77X3(:, JttR0O2 ( 1 ) tH^nfcBfrttl^^^'J 
-£> lft«!«)S^LT117. 3mg«lR^, - 9 V - L 
£0. 2 7mmo 1 <£> h >; jr.^-;wr;v < — A £Mi&-Ci&T Lfco ?iTl?-T^. 

[0122] 

(3) -7°n \zU><7)M& 

mmmntt- v ? u-r (#* : 2 »; ? h^) k> is, mm^h%rx\ h 

'J xf-;V7ji/^ A * 2 . Ommolt, t-BuEtSi (OMe) 2: 0 
. 0 5 mm o 1 £tt^fi 0 ov>t\ ft^nfl/^ : 7 5 0 g £tt&/^/f&, 
7 OXZiz&ltZXttoyfrmWkSt-?. 1 3 m o 1 % Kfc* «£ 9 KiHlx-fco 
H#Lm7 0ti:#SU 7 OtJKfcofclSA-C, JtWJ2 (2) HfcuT 

. 6mg&U0L-cm£-*W$&Lfco 7 0 ICC 1 ^Wfi^^o^, &M<D7v 

eu>zs*-i?Lxm&z&±Lfzo nhntz-?u\£ v>m>&mu 5 o 5 gt 
$><otz 0 ttz, nbttfz7°ueu>m'&foZftffiLfztz\?>, mfr=i is. 

5 (g/lOmin) Xtbotz 0 tfz, -NMR "CfflSr Ltz t Z\ 6, 7°n tf 
[0 12 3] 
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(4) y°u \S]/>m^fccDm$. 

U. W. Suter et al., J. Am. Chem. Soc. , 14, 528 (1981) «r##K LTJ^T 

Jfctfc0l2 (3) -Tif'bttT'jyn \£vyn. / ki*2 . 0g^§i50ml«^a 
+ - h * lx-r^r»L, ov>T% n-^7°*>8. 0ml, Uil/Pd/C 
0. 5 g£#nx., 7k*i±5. OMPaWU, 3 2 0 tt5P|f«$^o R 

GPCta^Mw : i o o, o o Oo 

!3c -NMR \z J: hW-^%^htah-fu \L v vmtMWmv) * f-)^<D^ 
mW^bz&ifc-f&V:-? : Sl l zmr&Si<n}tm= 1 7. 5 (%) , 4 + 2 Si/ 
S 2 =7. 0o l-#A<bl, 3-#Ati, 13 C-NMR-e(i 

[0 12 4] 

( 5 ) Iffi 

itmM2 (4) -C|#^tL7t:«yn^]x>M^#:^, H»J 1 (4) fcFMfcfc 

Lxvmm-mzn <?tzo ms-e h yvx-y i,zmmmt 1 owt. 

■7°nii;l/T^3-^-e^ffi^vt^L7t^O) K^fiTL 6 . 7g/m2 

) , 9 0tt3 0^TOiL/:o ff*/&£*L£*£Ig|fi, iE#^^*tt^^M-e 

[0 12 5] 

[Jt^J 3 ] 

(1) -7°n eu^fi^co^ 

RJc«Bf^*0. mr^zLtzmUt, ¥cmW2 (4) £|WJ#^LTRJ££tTo 
GPCta^Mw : 1 1 0, 0 0 Oo 



ililiE#2 004-301 1959 



mm 2001-255197 



^-v*: 56/E 



13c - NMR iz .tSS-ifi^t)*: i^ntfl/ >J£{5:iI&£TO ^ ^*<7)#t 
fcJBK^K&fc-*- &fcf-* I SH*t1"& Si*>JW = 7 2. 8 (%) , 4 + 2 Si/ 
S2=36. 0o 7'n(il/>(7)2 ) l-#A£l, 3 -J$ A(±, 13 C - NM R "C 

[0 12 6] 

( 2 ) tfomm 

itmm3 (1) X-nhtttz^-fu\dV>^^, ^MM 1 (4) 
LT^ttfFflB^tfo/zo Mia"Ch^i>U»*P$*l Owt. %jSffiSrWRL^: 

ift * , B V A ttimiS^I** 0 'J7°nt»MA3U <DM&mm {Avf 
u\£)VT fr^-)U-?mm*m&Lfzi><D) K&>fcL 6. 7 g/m2) 

, 9 o°c-c3 o*w«fflLfc, ffM^tLTt^mti, ^i&s^fci&fcaraa^rt 

[0 12 7] 
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TIE (1) ~~ (3) WS^nei/'/l^o 

( 1 ) G P C t?flJ56 L f:Ii¥^^?i^5, 000J£JI±, 200, 000*'§to 

(2) 13c-NMRtcJ:&. SI-miS'^<7)7 0 n eix>^.f£ilil^<7)^^^*(7) 

h £21.8ppmfc LfcRSK, 19. 8ppm~22. 2ppm<7) e - * <7)lt:M« S 
21.8ppm£k?-* h v -f t1r Z>\£- ? <7ymnS\<Vi&¥ (S\/S) (210-60%, 21 
.5~21.6ppm£fcf-^ h v-ft-th^-* (mmmr) OMWfc S2 1 Ltz t § , 4 + 
2 S!/S2> 5 t^^o 

(3) 2,i-#a, i,3-nx<7yy°u^uy^mmzm^<iim^Mw\miL^ 

7FMIlJ#fiO#Jt^O^:fn^0. 05% m±T*&& o 
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iii I A I I ffi H 

m SIJ # [000005968] 
1 . g£3£*M B 1 9 9 4 ^10^203 

2. ^M^flB 2 0 0 3 ^10^100 

ft #r $afiE£5T§3 3f 8f 



tiitiE*^- mtE# 2 0 0 4 - 3 0 1 1 9 5 9 



